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Status 

I ® Responsive to communication(s) filed oh 08 April 2004 . 
2a)Q .This action is FINAL. 2b)S This action is non-fihal. 

3) D : Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

cidsed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) £3 Glaim(s) 1-30 is/are pending in the application. 

4a) Of the above claim(s) 3.9-13.16 and 25-30 is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) E2j Glaim(s) 1;Z4-8.14. 15 and 17-24 is/are rejected. 
... Claim(s) is/are objected to. 

8) P Clainri(s) . . are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 the drawing(s) filed on 9/30/03 is/are: a)D accepted or bM objected to by the Examiner. 

Applicant may hot request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1121 (d). 
11 )□ The bath or declaration is objected to by the Examiner. Note the attached Office Action or form Pf 0-1 52. 

Priority under 35 U S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f) 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. P Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 1 7.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Response to Election/Restrictions 
1 . Claims 3, 9-13, 16, and 25-30 are withdrawn from further consideration pursuant to 37 
CFR 1 .142(b), as being drawn to a nonelected Species, there being no allowable generic of 
linking claim. Examiner does take note that claim 3 depends on claim 1 arid claim 16 depends 
front 14 and that if Claims 1 and 14 are found allowable a rejoiner of claims 3 and 16 will be 
done. Applicant timely traversed the restriction (election) requirement in Paper filed. 4/08/04. 
The Applicant argues that the search of all species would not be a serious burden to the 
examiner, but the examiner does not find this argument persuasive on the basis the present ' 
applicatioh has seven different species, Which Would be a serious burden on the examiner; thus • 
the restriction is made final. 



Drawings 

2. the drawings are objected to under 37 CFR 1.83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the top electrode in direct contact 
with the MM dielectric must be shown or the feature(s) canceled from the claim(s). No new 
matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the Office 
action to avoid abandonment of the application. The objection to the drawings will not be held 
in abeyance. 
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Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

.the specification shall contain a written description of the invention, and of the manner and process of making 
and using it; in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode' 
contemplated by the inventor of carrying out his invention. 

3. Claims 1, 2, 4, 5-8, 14, 15, 17-24 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to enable one skilled in the art to which" it 
pertains, or with which it is most nearly connected, to make and/or use the invention. Claims 1 
arid 14 recited the limitation that the top electrode is in direct contact with the top surface of said 
MIM dielectric, but Figures 5A-F does not teach this and neither does the specification. Figure 
5A-F does not label the layer that is in between the top electrode # 438A2 and the MM 
dielectric #436A, but in Figure 1A the intermediate layer is labeled properly. Figure 1 teaches 
the intermediate layer #160 to be made out of TiN or TaN and that this layer is utilized in all 
embodiments of the invention, (Applicant's Specification Paragraph 0019 Lines 12-15); thus not 
enabling. . 
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Claim Rejections -35 USC §112 
The following is a quotation of the fourth paragraph of 35 U.S.C. 1 12: 

Subject to the following paragraph, a claim in dependent form shall contain a reference to a claim previously set 
forth and then specify a further limitation of the subject matter claimed. A claim in dependent form shall be 
construed to incorporate by reference all limitations of the claim to which it refers. 

4. Claims 4, 5, 17 5 and 18 are rejected under 35 U.S.C. 1 12, fourth paragraph, as for not 
incorporating by reference all limitations of the claim to which it refers. Claims 4 and 1 7 do not 
reference the limitation in the independent claims 1 and 14 that the bottom copper electrode is 
cd-plahar with the top surface of the interlevel dielectric, where claims 4 and 17 teach an 
additional diffiisittn layer is co-planar with the interlevel dielectric, and where is later taught iti. 
claims 5 and 1 8 that this layer isn't made out of copper either. 

Claim Rejections -35 USC §102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - - . * 

.(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed" 
- in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 1, 7, 14, 15, and 20 are rejected under 35 U.S.C. 102(e) as being anticipated by 
U.S. Patent No. 6,734,489 Morimoto et al. 
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5. Referring to claim 1, an electronic device, (insofar as to understand the claims from the 
112 rejections), comprising: ari interlevel dielectric layer, (Figure 55 #15), formed on a 
semiconductor substrate, (Figure 1 #1); a copper bottom electrode, (Figure 55 #30 & Col. 14 
Line 7), formed in said interlevel dielectric layer, (Figure 55 #15), a top surface of said bottom 
electrode co-planer with a top surface of said interlevel dielectric layer, (Figure 55 #152); a 
conductive diffusion barrier, (Figure 55 #44), in direct contact with said top surface of said 
bottom electrode, (Figure 55 #30); a MM dielectric, (Figure 55 #45), in direct contact with a top 
surface Of said conductive diffusion barrier, (Figure 55 #44); arid a top electrode, (Figure 55 
#33), in direct contact with atop surface of said MM dielectric, (Figure 55 #45). 

6. Referring to claim 2, an electronic device, wherein said conductive diffusion barrier, 
(Figure 55 #44), arid said M1M dielectric, (Figure 55 #45), both extend past at least two sides of 
said bottom electrode, (Figure 55 #30). 
7: Referring to claim 7, an electronic device, wherein said MllVI dielectric, (Figure 55 #45),' 
comprises about 2 to 20 nm ofSi0 2 , Si 3 N 4 or SiC, a high K dielectric, ta 2 0 5 , BaTi0 3 , Hft> 2 , S . 
Zr0 2 or A I2O3, or corhbinations of layers thereof, (Col. 17 Liries 7-9). 
8 . Referring to claim 1 4, a method of fabricating an electronic device, (insofar as to 
understand the claims from the 112 rejections), comprising: 

(a) providing a semiconductor substrate, (Figure 1 #1), 

(b) forming an interlevel dielectric layer, (Figure 55 #15), on said semiconductor substrate, • 
. (Figure i #1); 
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(c) forming a copper bottom electrode, (Figure 55 #30 & Col. 14 Line 7), in said interlevel 
dielectric layer, (Figure 55 #15), a top surface of said bottom electrode, (Figure 55 #30), co- 
planer with a top surface of said interlevel dielectric layer; 

(d) forming a conductive diffusion barrier, (Figure 55 #44), in direct contact with said top 
surface of said bottom electrode, (Figure 55 #30); 

(e) forming a MM dielectric, (Figure 5 5 #45), in direct contact with a top surface of said 
conductive diffusion barrier, (Figure 55 #44); and 

(f) forming a top electrode, (Figure 55 #33), in direct contact with a top surface of said MM 
dielectric, (Figure 55 #45). • . 

9. Referring to claim 15, a method, wherein said conductive diffusion barrier, (Figure 55 ' 
#44), and said MDvl dielectric, (Figure 55 #45), both extend past at least two sides of said bottom 
electrode, (Figure 55 #30). 

10. Referring to claim 20, a method, wherein said MIM dielectric, (Figure 55 #45), 
comprises about 2 to 20 nm of Si0 2 , Si 3 N 4 of SiC, a high K dielectric, f a 2 0 5 , Baf ib 3 , H0 2 , > 
Zr0 2 or A1 2 0 3 , or combinations thereof, (Col. 17 Lines 7-9). 

Claim Rejections -35 USC §103 

, The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent hiay not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior aft are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 12 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,734,489 Morimoto et al. 
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11. Referring to claim 6, an electronic device, wherein said conductive diffusion barrier, 

(Figure 55 #44), comprises about 5 to 200 ran of a refractory metal, W, Ta, TaN, WN, TaN, . 

TaSiN, Pt, Ir0 2 or Ru0 2 or combinations thereof, (Col. 13 Lines 35-36 & Col. 13 Lines 59-61 

where layer #3 1 in Figure 55 is shown to have the same dimensional thickness). 

Note that the specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or Upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. In re Woodruff . 919 F.2d 1575 1578 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 

12. Referring to claim 19, a method, wherein said conductive diffusion barrier, (Figure 55 
#44); comprises about 5 to 200 hm of a refractory metal, W, Ta, TaN, WN, TaN, TaSiN, Pt, Ir0 2 
Or Ru0 2 or combinations thereof, (Col. 13 Lines 35-36 & Col. 13 Lines 59-61 where layer #31 in 
Figure 55 is shown to have the same dimensional thickness). 

Note that the' specification contains no disclosure of either the critical nature of the claimed 
dimensions or arty unexpected results arising therefrom. Where patentability is said to be based 
Upon particular chosen dimensions or upon another variable recited in a claim, the Applicant • 
must show that the chosen dimensions are critical. In re Woodruff . 919 F 2d 1575 1578 16 "'■ 
USPQ2d 1934, 1936 (Fed. Cir. 1990). " ■ 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in ■ 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 8 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,734,489 Morimoto et al. in view of U.S. Patent Applicatopn Publication 



2003/0032234 Suzuki. 
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13. Referring to claim 8, an electronic device, wherein said top electrode, (Morimoto et al. 

Figure 55 #33), comprises Al or W, (Suzuki Figure 16 #33 & Paragraph 0099 Line 5). 

Morimoto et al. discloses the claimed invention except for the top electrode to be made but of W 
or Al, but Suzuki does. It would haVe been obvious to one having ordinary skill in the art at the 
time the invention was made to make the top electrode to be made out of W or Al, since it has 
been held to be within the general skill of a worker in the art to select a known material On the 
basis of its suitability for the intended use as a matter of obvious design choice 
In re Leshin, 125 USPQ416. 



14. Referring to claim 2i, a method, wherein said top electrode, (Morimoto et al. Figure 55 
#33), comprises Al Of W, (Suzuki Figure 16 #33 & Paragraph 0099 Line 5). 

Morimoto et al. discloses the claimed invention except for the top electrode to be made out of W 
or Al, but Suzuki does. It Would have been obvious to one having ordinary skill in the art at the 
time the invention Was made to make the top electrode to be made out of W or Al, since it has 
been held to be within the general skill of a worker in the art to select a known material on the 
basis of its suitability for the intended use as a matter of obvious design choice 
In re Leshin,. 125 USPQ4 16. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Victor A Mandala Jr. whose telephone number is (571) 272-1918. 
The examiner can normally be reached on Monday through Thursday from 8am till 6pm.. 

.If attempt's to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynri can be reached on (571) 272-1915. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-difect.uspto.gov. Should you have questions on access to the Private PAIR 
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